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(57) A folding-type mobile terminal (1 00) comprises: 
a first body (101) having a first printed-board module 
(150) inside thereof and having an input unit (155) on a 
surface of the first body; a second body (102) having a 
second printed-board module (151) inside thereof and 
having a display unit (152) on a surface of the second 
body; a hinge (1 03) coupling the first body and the sec- 
ond body so that the folding-type mobile terminal is ca- 
pable of being folded, the hinge being made of a metal; 
a first metal chassis (120) incorporated into the first 



body, the first metal chassis extending from the hinge; 
and a second metal chassis (1 30) incorporated into the 
second body, the second metal chassis extending from 
the hinge. Each of the first body and the second body 
has the printed-board module, an upper case-member 
(161, 171) and a lower case-member (1 60, 1 70) each 
fixed to the metal chassis so that the upper case-mem- 
ber and the lower case-member together cover the met- 
al chassis. The uppercase-member and the lowercase- 
member are made of a synthetic resin. 



FIG. 3B 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The present invention generally relates to a 
folding-type mobile terminal and, more particularly, to a 
folding-type mobile terminal, such as a cellular phone, 
that is folded when carried (when standing by t when not 
in communication), and is opened when used to make 
a phone call or to communicate. 
[0002] Cellular phones are categorized, in terms of 
structure, a folding-type cellular phone having a struc- 
ture capable of being folded, and a so-called stick-type 
cellular phone having a structure not capable of being 
folded. The folding-type cellular phone needs to have a 
mechanical strength so as not to be deformed when 
handled without care as does the stick-type cellular 
phone. The folding-type cellular phone is also required 
to have a less weight. 

2. Description of the Related Art 

[0003] FIG.1 is a perspective view of a conventional 
folding-type cellular phone (or a portable phone) 10 
when disassembled, the cellular phone being devised 
to have an increased mechanical strength. FIG.2A is an 
illustration of the conventional folding-type cellular 
phone 10 shown in FIG.1 when used to make a phone 
call. FIG.2B is an illustration of the conventional folding- 
type cellular phone 10 shown in FIG.1 when being car- 
ried, The folding-type cellular phone 10 has an opera- 
tion-key part 1 1 held by a user's hand 60 shown in FIG. 
2A, a liquid-crystal part 1 2 to be opened and closed, and 
a hinge 13 coupling the operation-key part 11 and the 
liquid-crystal part 12. The operation-key part 11 has: a 
board unit 20 and a housing 21 combined together; and 
a printed-board module 22 incorporated inside the com- 
bined board unit 20 and the housing 21 . The liquid-crys- 
tal part 12 has: a board unit 30 and a housing 31 com- 
bined together; and a printed-board module 32 incorpo- 
rated inside the combined board unit 30 and the housing 
31 . A battery pack 40 is attached to the undersurface of 
the housing 21 . The housing 21 has a deep recess 21 a 
in the vicinity of the hinge 13. The folding-type cellular 
phone 10 is folded when carried, as shown in FIG.2B, 
and is opened by the liquid-crystal part 12 being re- 
volved when used to make a phone call or to communi- 
cate, as shown in FIG.2A. 

[0004] The housings 21 and 31 are molded compo- 
nents made of a synthetic resin. The board units 20 and 
30 are painted die-cast components made of magnesi- 
um. The hinge 13 is composed of a circular-arc portion 
20a protruding from an edge of the board unit 20, and 
a circular-arc portion 30a protruding from an edge of the 
board unit 30. The hinge 1 3 is also made of magnesium. 
[0005] The folding-type cellular phone 10 has an in- 



creased mechanical strength by having the hinge 13 
and the board units 20 and 30 made of magnesium. 
Magnesium is selected from among various metals be- 
cause magnesium has a little weight. 
5 [0006] Additionally, the folding-type cellular phone 1 0 
has a built-in antenna 50. The built-in antenna 50 is lo- 
cated so as to be contained in the deep recess 21a of 
the housing 21 inside the operation-key part 11. 
[0007] When the folding-type cellular phone 10 is 

10 opened as shown in FIG.2A, the board units 20 and 30 
form the front of the folding-type cellular phone 10. 
Therefore, stress is put upon the appearance in regard 
to the board units 20 and 30. For this reason, each of 
the board units 20 and 30 is completed as a final product 

*5 by the following steps: retrieving a previous form of the 
board unit 20 or 30 from a metal die; taking out a gate; 
removing burrs; polishing the previous form when nec- 
essary; and painting the previous form. 
[0008] Generally, a die-cast component made of mag- 

20 nesium tends to not only have more burrs, but also have 
a rough surface containing fine blowholes, compared 
with a die-cast component made of other metals. There- 
fore, before the step of painting, finishing steps, such as 
removing burrs and polishing, are required to be con- 

25 ducted. At this point, since the board units 20 and 30 
form the front of the folding-type cellular phone 1 0, the 
board units 20 and 30 have large areas requiring the 
finishing steps. This inevitably increases the amount of 
work in the finishing steps. 

30 [0009] Additionally, if the finishing steps are not ade- 
quately conducted, part of the painted surface becomes 
rough, and thus the board units 20 and 30 have poor 
appearances. 

[0010] Further in some cases, the board units 20 and 
35 30 have smooth surfaces just after the painting step. 
However, in a heating step to strengthen the painted lay- 
er after the painting step, fine blowholes present in the 
surfaces of the board units 20 and 30 are inflated so that 
the board units 20 and 30 have inferior appearances 
40 with swellings in the painted layers thereof. 

[001 1 ] As described above, the board units 20 and 30 
do not provide a good yield, and thus the conventional 
folding-type cellular phone 10 cannot be manufactured 
efficiently. 

^5 [0012] In addition, the conventional folding-type cel- 
lular phone 1 0 does not have a good property regarding 
the built-in anlenna 50. Arranging metal boards so as to 
cover the built-in antenna 50 makes it difficult for the 
built-in antenna 50 to transmit electric waves, deterio- 

50 rating the property of the built-in antenna 50. To prevent 
this, the built-in antenna 50 is placed in the deep recess 
21 a of the housing 21 so as to be kept as far as possible 
from the board units 20 and 30 made of magnesium. 
However, since the folding-type cellular phone 10 is 

55 thinned down so as to have a reduced thickness, it is 
difficult to sufficiently keep the built-in antenna 50 away 
from the board units 20 and 30 made of magnesium. 
Additionally, since the housing 21 composes the oper- 
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ation-key part 11 : the deep recess 21a of the housing 
21 is covered by the user's hand 60, as shown in FIG. 
2A, when used to make a phone call. In this state, the 
user's hand 60 deteriorates the property of the built-in 
antenna 50. 5 

SUMMARY OF THE INVENTION 

[0013] It is a general object of the present invention 
to provide an improved and useful folding-type mobile 10 
terminal in which device the above-mentioned problems 
are eliminated. 

[0014] A more specific object of the present invention 
is to provide a folding-type mobile terminal which can 
have an increased mechanical strength and can be *5 
manufactured with an increased efficiency. 
[0015] In order to achieve the above-mentioned ob- ' 
jects, there is provided according to one aspect of the 
present invention a folding-type mobile terminal com- 
prising; 20 

a first body having a first printed-board module in- 
side thereof and having an input unit on a surface 
of the first body; 

a second body having a second printed-board mod- 25 
ule inside thereof and having a display unit on a sur- 
face of the second body; 

a hinge coupling the first body and the second body 
so that the folding-type mobile terminal is capable 
of being folded, the hinge being made of a metal; 30 
a first metal chassis incorporated into the first body, 
the first metal chassis extendingfrom the hinge; and 
a second metal chassis incorporated into the sec- 
ond body, the second metal chassis extending from 
the hinge, 35 
wherein the first body has the first printed-board 
module fixed to the first metal chassis, a first upper 
case-member fixed to the first metal chassis, and a 
first lower case-member fixed to the first metal 
chassis so that the first upper case-member and the 40 
first lower case-member together cover the first 
metal chassis, the first upper case-member and the 
first lowercase-member being made of a synthetic 
resin, and 

the second body has the- second printed-board **5 
module fixed to the second metal chassis, a second 
upper case-member fixed lo the second melal 
chassis, and a second lower case-member fixed to 
the second metal chassis so that the second upper 
case-member and the second lower case-member so 
together cover the second metal chassis, the sec- 
ond upper casc-mcmbcr and the second lower 
case-member being made of a synthetic resin. 

[0016] According to the present invention, the metal 55 
hinge and the first and second bodies having the metal 
chassis as frames together contribute to enhancing a 
mechanical strength of the folding-type mobile terminal. 



Additionally, the case-members made of a synthetic res- 
in cover the metal chassis so as not to expose the metal 
chassis on the surface of the bodies. Therefore, in man- 
ufacturing the metal chassis, the metal chassis do not 
require intricate finishing steps. 

[0017] Additionally, in the folding-type mobile terminal 
according to the present invention, the first metal chas- 
sis may have a first shield board unit covering the first 
printed-board module, and the second metal chassis 
may have a second shield board unit covering the sec- 
ond printed-board module. 

[0018] According to the present invention, since the 
shield boards are formed as unitary parts of the metal 
chassis, shield boards as independent components are 
not necessary. 

[0019] Additionally, the folding-type mobile terminal 
according to the present invention may further comprise 
an interior antenna, wherein the first metal chassis has 
a length smaller than the first printed-board module, and 
the second metal chassis has a length smaller than the 
second printed-board module so that the interior anten- 
na is provided outside the second metal chassis in the 
second body. 

[0020] According to the present invention, since the 
interior antenna is provided outside the second metal 
chassis in the second body, the interior antenna-is not 
likely to be influenced by the second metaf chassis. Al- 
so, when the folding-type mobile terminal is folded, the 
interior antenna is not likely to be influenced by the first 
metal chassis either. Therefore, the interior antenna has 
a good property. 

[0021] Additionally, the folding-type mobile terminal 
according to the present invention may further comprise 
an interior antenna, wherein the second metai chassis 
has a length smaller than the second printed-board 
module so that the interior antenna is provided outside 
the second metal chassis in the second body 
[0022] According to the present invention, since the 
interior antenna is provided outside the second metal 
chassis in the second body, the interior antenna is not 
likely to be influenced by the second metal chassis. 
Therefore, the interior antenna has a good property. 
[0023] Additionally, in the folding-type mobile terminal 
according to the present invention, at least one of the 
first metal chassis and the second metal chassis may 
have a rib exposed on a side of one of the first body and 
the second body. 

[0024] According to the present invention, when a us- 
er holds the folding-type mobile terminal by hand, the 
user's hand contacts the rib first. Thereby, when the us- 
er's body assumes a static electricity, the static electric- 
ity is discharged to ground patterns pf the printed-board 
modules via the metal chassis. This prevents a current 
of the static electricity from flowing through an electronic 
circuit of the printed-board modules, and thus protects 
the electronic circuit of the printed-board modules. 
[0025] Additionally, in the folding-type mobile terminal 
according to the present invention, the first metal chas- 
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sis may have a length supporting an end portion of the 
first printed-board module, and the second metal chas- 
sis may have a length supporting an end portion of the 
second printed-board module. 
[0026] According to the present invention, the firstand 
second metal chassis are short, and thus can be man- 
ufactured at a low cost. The short first and second metal 
chassis also reduce a weight of the folding-type mobile 
terminal. 

[0027] In order to achieve the above-mentioned ob- 
jects, there is also provided according to another aspect 
of the present invention a folding-type mobile terminal 
comprising: 

a first metal member having components providing 
functions of a mobile terminal fixed thereto; 
a second metal member having components pro- 
viding functions of a mobile terminal fixed thereto; 
a hinge unit coupling the first metal member and the 
second metal member so that the first metal mem- 
ber and the second metal member are capable of 
being rotated relative to each other with the hinge 
unit as an axis, the hinge unit being formed by a first 
edge portion of the first metal member, a second 
edge portion of the second metal member and an 
axle passed through a space in the first edge portion 
and a space in the second edge portion; and 
resin members provided on both surfaces of the first 
metal member and the second metal member so as 
to coverthe first metal member and the second met- 
. al member except the first edge portion and the sec- 
ond edge portion. 

[0028] According to the present invention, parts of the 
first metal member and the second metal member cov- 
ered with the resin members do not require finishing 
steps for surfaces. 

[0029] In order to achieve the above-mentioned ob- 
jects, there is also provided according to another aspect 
of the present invention a folding-type mobile terminal 
comprising: 

a first metal member having components providing 
functions of a mobile terminal fixed thereto ; 
a second metal member having components pro- 
viding functions of a mobile terminal fixed thereto; 
a hinge unit coupling the Hrst metal member and the 
second metal member so that the first metal mem- 
ber and the second metal member are capable of 
being rotated relative to each other with the hinge 
unit as an axis, the hinge unit being formed by a first 
edge portion of the first metal member, a second 
edge portion of the second metal member and an 
axle passed through a space in the first edge portion 
and a space in the second edge portion; 
first synthetic resin members provided on both sur- 
faces of the first metal member so as to cover the 
first metal member; and 
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second synthetic resin members provided on both 
surfaces of the second metal member so as to cover 
the second metal member, 
wherein the first synthetic resin members include a 
cover portion partially covering a part of the hinge 
unit formed by the first edge portion, and the second 
synthetic resin members include a cover portion 
partially covering a part of the hinge unit formed by 
the second edge portion. 



[0030] According to the present invention, the first and 
second metal members including parts of the metal 
hinge unit are not exposed to the surface of the folding- 
type mobile terminal, and thus do not substantially re- 
15 quire finishing steps for appearances. 

[0031] In order to achieve the above-mentioned ob- 
jects, there is also provided according to another aspect 
of the present invention a folding-type mobile terminal 
comprising: 

20 

a first metal member having components providing 
functions of a mobile terminal fixed thereto; 
a second metal member having components pro- 
viding functions of a mobile terminal fixed thereto; 

25 a hinge unit coupling the first metal member and the 
second metal member so that the first metal mem- 
ber and the second metal member are capable of 
being rotated relative to each other with the hinge 
unit as an axis, the hinge unit being formed by a first 

30 edge portion of the first metal member, a second 
edge portion of the second metal member and an 
axle passed th rough a space in the first edge portion 
and a space in the second edge portion; 
first synthetic resin members provided on both sur- 

35 faces of the first metal member so as to cover the 
first metal member; and 

second synthetic resin members provided on both 
surfaces of the second metal member so as to cover 
the second metal member, 

40 wherein the first synthetic resin members include a 
cover portion wholly covering a part of the hinge unit 
formed by the first edge portion, and the second 
synthetic resin members include a cover portion 
wholly covering a part of the hinge unit formed by 

45 the second edge portion. 



[0032] According to the present invention, the first and 
second metal members including the whole metal hinge 
unit are not exposed to the surface of the folding-type 
so mobile terminal, and thus do not substantially require 
finishing steps for appearances. 
[0033] In order to achieve the above-mentioned ob- 
jects, there is also provided according to another aspect 
of the present invention a folding-type mobile terminal 
55 comprising: 

a first body having a first printed-board module in- 
side thereof and having an input unit on a surface 
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of the first body; 

a second body having a second printed-board mod- 
ule inside thereof and having a display unit on a sur- 
face of the second body; 

a hinge coupling the first body and the second body 5 
so that the folding-type mobile terminal is capable 
of being folded, the hinge being made of a metal; 
a first metal chassis incorporated into the first body, 
the first metal chassis extendingfrom the hinge; and 
a second metal chassis incorporated into the sec- 10 
ond body, the second metal chassis extending from 
the hinge, 

wherein, the first body has the first printed-board 
module fixed to the first metal chassis, a first upper 
case-member fixed to the first metal chassis, and a '5 
first lower case-member fixed to the first metal 
chassis so that the first upper case-member and the 1 
first lower case-member together cover the whole 
of the first metal chassis and a part of the hinge, the 
first upper case-member and the first lower case- 20 
member being made of a synthetic resin, the first 
upper case-member having a first upper chassis- 
cover portion and a first upper hinge-cover portion 
extending from the first upper chassis-cover por- 
tion, and the first lower case-member having a first 25 
lower chassis-cover portion and a first iower hinge- 
cover portion extending from the first lower chassis- 
cover portion so that the first upper chassis-cover 
portion and the first lower chassis-cover portion to- 
gether cover the whole of the first metal chassis, 30 
and the first upper hinge-cover portion and the first 
lower hinge-cover portion together cover the part of 
the hinge, and 

the second body has the second printed-board 
module fixed to the second metal chassis, a second 35 
upper case-member fixed to the second metal 
chassis, and a second lower case-member fixed to 
the second metal chassis so that the second upper 
case-member and the second lower case-member 
together cover the whole of the second metal chas- to 
sis and the otherpart of the hinge, the second upper 
case-member and the second lower case-member 
being made of a synthetic resin, the second upper 
case-member having a second upper chassis-cov- 
er portion and a second upper hinge-cover portion ^5 
extending from the second upper chassis-cover 
portion, and the second lower case-member having 
a second lower chassis-cover portion and a second 
lower hinge-cover portion extending from the sec- 
ond lower chassis-cover portion so that the second 50 
upper chassis-cover portion and the second lower 
chassis-cover portion together cover the whole of 
the second metal chassis, and the second upper 
hinge-cover portion and the second lower hinge- 
cover portion together cover the other part of the 55 
hinge. 

[0034] According to the present invention, the firstand 



second metal chassis and the metal hinge are not ex- 
posed to the surface of the first and second bodies, and 
thus do not substantially require finishing steps for ap- 
pearances. 

[0035] Additionally, in the folding-type mobile terminal 
according to the present invention, a second edge por- 
tion of the second lower chassis-cover portion near to 
the second lower hinge-cover portion may adjoin a first 
edge portion of the first lower chassis-cover portion near 
to the first lower hinge-cover portion when the first body 
and the second body are opened to positions for making 
a communication, and 

at least one of the first edge portion and the sec- 
ond edge portion may be formed as a wall undergoing 
an elastic deformation from an original shape thereof 
when being pushed so that, when a pushing force acts 
on the first body and the second body so as to open the 
first body and the second body further, the first body and 
the second body are opened further by the wall under- 
going an elastic deformation, and when the pushing 
force is removed, the first body and the second body are 
returned to the positions for making a communication 
by the wall returning to the original shape. 
[0036] According to the present invention, the hinge 
does not need to incorporate a spring that deforms when 
the first body and the second body are opened further 
beyond the positions for making a communication. 
Therefore, the hinge can have a simple structure' and a 
small diameter. 

[0037] Additionally, the folding-type mobile terminal 
according to the present invention may further comprise 
a spring member incorporated inside of the wall. 
[0038] According to the present invention, the spring 
member helps the elastically deformed wall return to the 
original shape. 

[0039] Additionally, in the folding-type mobile terminal 
according to the present invention, the first upper hinge- 
cover portion may have an upper sidewall covering a 
part of aside-end surface of the hinge, andthe first lower 
hinge-cover portion may have a lower sidewall covering 
the other part of the side-end surface of the hinge so 
that the upper sidewall and the lower sidewall cover the 
side-end surface of the hinge. 

[0040] According to the present invention , a cover ex- 
clusively used for covering a side-end surface of a hinge 
becomes unnecessary. 

[0041] Other objects, features and advantages of the 
present invention will become more apparent from the 
following detailed description when read in conjunction 
with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0042] 

FIG.1 is a perspective view of a conventional fold- 
ing-type cellular phone when disassembled; 
FIG.2A is an illustration of the conventional folding- 
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type cellular phone shown in FIG.1 when used to 
make a phone call; 

FIG.2B is an illustration of the conventional folding- 
type cellular phone shown in FIG.1 when carried; 
FIG.3A is a perspective view of a folding-type eel- 5 
lular phone (or a portable phone) according to a first 
embodiment of the present invention when carried; 
FIG.3B is a perspective view of the folding-type cel- 
lular phone shown in FIG.3A when used to make a 
phone call; w 
FIG.4A is a cross-sectional view of the folding-type 
cellular phone shown in FIG.3A; 
FIG.4B is a cross-sectional view of the folding-type 
cellular phone shown in FIG.3B; 
FIG.5 is a perspective view of the folding-type eel- 15 
lular phone shown in FIG.3B when disassembled; 
FIG. 6 is a perspective view of chassis and printed : 
board modules shown in FIG.5; 
FIG. 7 is a perspective view of a chassis assembly 
incorporating the printed-board modules shown in 20 
FIG.6; 

FIG.BA is a perspective view of a folding-type cel- 
lular phone according to a second embodiment of 
the present invention when folded; 
FIG.8B is a perspective view of the folding-type eel- 25 
lular phone shown in FIG.8A when opened; 
FIG. 9 is a cross-sectional view of the folding-type 
cellular phone shown in FIG.BA; 
FIG. 1 0 is a perspective view of the folding-type cel- 
lular phone shown in FIG.8B when disassembled; 30 
FIG.1 1 is a perspective view of chassis and printed- 
board modules shown in FIG. 10; 
FIG.1 2 is a perspective view of a chassis assembly 
incorporating the printed-board modules shown in 
FIG.11; 35 
FIG.1 3A is a perspective view of a folding-type cel- 
lular phone according to a third embodiment of the 
present invention when folded; 
FIG.1 3B is a perspective view of the folding-type 
cellular phone shown in FIG.1 3A when opened; 40 
FIG. 14 is a cross-sectional view of the folding-type 
cellular phone shown in FIG.1 3A; 
FIG. 1 5 is a perspective view of the folding-type cel- 
lular phone shown in FIG. 13B when disassembled; 
FIG.1 6 is a perspective view of chassis and printed- 45 
board modules shown in FIG.1 5; 
FIG.1 7 is a perspective view of a chassis assembly 
incorporating the printed-board modules shown in 
FIG.16; 

FIG.18A is a perspective view of a folding-type eel- 50 
lular phone according to a fourth embodiment of the 
present invention when folded; 
FIG.1 8B is a perspective view of the folding-type 
cellular phone shown in FIG.18A when opened; 
FIG. 1 9 is a cross-sectional view of the folding-type 55 
cellular phone shown in FIG.18A; 
FIG. 20 is a perspective view of the folding-type cel- 
lular phone shown in FIG.1 8B when disassembled; 



FIG .21 is a perspective view of chassis and printed- 
board modules shown in FIG.20; 
FIG.22 is a perspective view of a chassis assembly 
incorporating the printed-board modules shown in 
FIG.21; 

FIG.23A is a perspective view of a folding-type cel- 
lular phone according to a fifth embodiment of the 
present invention when folded; 
FIG.23B is a perspective view of the folding-type 
cellular phone shown in FIG.23A when opened; 
FIG. 24 is a perspective view of the folding-type cel- 
lular phone shown in FIG.23B when disassembled; 
FIG. 25 is a perspective view of chassis and printed- 
board modules shown in FIG.24; 
FIG. 26 is a perspective view of a chassis assembly 
incorporating the printed-board modules shown in 
FIG.25; 

FIG.27A is a perspective view of a folding-type cel- 
lular phone according to a sixth embodiment of the 
present invention when folded; 
FIG.27B is a perspective view of the folding-type 
cellular phone shown in FIG.27A when opened; 
FIG.28A is a cross-sectional view in a longitudinal 
direction of the folding-type cellular phone shown in 
FIG.27A; 

FIG.28B is a cross-sectional view in a crosswise di- 
rection of the folding-type cellular phone shown in 
FIG.27A; 

FIG. 29 is a perspective view of the folding-type cel- 
lular phone shown in FIG.27B when disassembled; 
FIG .30' is a perspective view of chassis and printed- 
board modules shown in FIG.29; 
FIG. 31 is a perspective view of a chassis assembly 
incorporating the printed-board modules shown in 
FIG.30; 

FIG.32A is a perspective view of a folding-type cel- 
lular phone according to a seventh embodiment of 
the present invention when folded; 
FIG.32B is a perspective view of the folding-type 
cellular phone shown in FIG.32A when opened; 
FIG.33A is a perspective view of the folding-type 
cellular phone shown in FIG.32A upside down; 
FIG.33B is a perspective view of the folding-type 
cellular phone shown in FIG.32B upside down; 
FIG.33C is a perspective view of the folding-type 
cellular phone shown in FIG.33B when further 
opened forcibly to 180° ; 

FIG.34 is a perspective view of the folding-type cel- 
lular phone shown in FIG.32B when disassembled; 
FIG. 35 is a perspective view of a body shown in 
FIG.34 when disassembled; 
FIG. 36 is a perspective view of a chassis assembly 
shown in FIG.35 when disassembled; 
FIG .37A is a cross-sectional view of the folding-type 
cellular phone taken along a line A-A shown in FIG. 
32A; 

FIG .37B is a cross-sectional view of the folding-type 
cellular phone taken along a line B-B shown in FIG. 
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32A; 

FIG.38A is a partially cross-sectionai view of the 
folding-type cellular phone around a hinge shown 
in FIG.32B; 

FIG.38B is a partially cross-sectional view of the 
folding-type cellular phone around the hinge shown 
in FIG.38A when further opened forcibly to 180° ; 
FIG.38C is a plan view of a part around the hinge 
shown in FIG.38B; 

FIG.39A is a partially cross-sectional view of a first 
variation of a mechanism of a rotation of the folding- 
type cellular phone shown in FIG.38A; 
FIG.39B is a partially cross-sectional view of the 
first variation shown in FIG.39A when the folding- 
type cellular phone is further opened forcibly to 
180°; 

FIG.39C is a plan view of the first variation shown 
in FIG.39B; 

FIG.40A is a partially cross-seclional view of a sec- 
ond variation of the mechanism of the rotation of the 
folding-type cellular phone shown in FIG.38A; 
FIG.40B is a partially cross-sectional view of the 
second variation shown in FIG.40A when the fold- 
ing-type cellular phono is further opened forcibly to 
180° ; 

FIG.40C is a plan view of the second variation 
shown in FIG.40B; 

FIG. 41 A is a partially cross-sectional view of a third 
variation of the mechanism of the rotation of the 
folding-type cellular phone shown in FIG.38A; 
FIG. 41 B is a partially cross-sectional view of the 
third variation shown in FIG.41A when the folding- 
type cellular phone is further opened forcibly to 
180° ; 

FIG. 41 C is a plan view of the third variation shown 
in FIG.41B; 

FIG.42A is a partially cross-sectional view of a 
fourth variation of the mechanism of the rotation of 
the folding-type cellular phone shown in FIG.38A; 
FIG.42B is a partially cross-sectional view of the 
fourth variation shown in FIG.42A when the folding- 
type cellular phone is further opened forcibly to 
180° ; 

FIG.42C is a plan view of the fourth variation shown 
in FIG.42B; 

FIG.43A is a partially cross-sectional view of a fifth 
variation of the mechanism of the rotation of the 
folding-type cellular phone shown in FIG.38A; 
FIG.43B is a partially cross-sectional view of the 
fifth variation shown in FIG.43A when the folding- 
type cellular phone is further opened forcibly to 
180° ; 

FIG.43C is a plan view of the fifth variation shown 
in FIG.43B; 

FIG.44A is a partially cross-sectional view of a sixth 
variation of the mechanism of the rotation of the 
folding-type cellular phone shown in FIG.38A; 
FIG.44B is a partially cross-sectional view of the 



sixth variation shown in FIG.44A when the folding- 
type cellular phone is further opened forcibly to 
180° ; and 

FIG.44C is a plan view of the sixth variation shown 
5 in FIG.44B. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

10 [0043] A description will now be given, with reference 
to the drawings, of embodiments according to the 
present invention. 

1. FIRST EMBODIMENT 

15 

[0044] FIG.3A is a perspective view of a folding-type 
cellular phone (or a portable phone) 1 00 according to a 
first embodiment of the present invention when carried. 
FIG.3B is a perspective view of the folding-type cellular 

20 phone 100shown in FIG. 3A when used to make a phone 
call. FIG.4A is a cross-sectional view of the folding-type 
cellular phone 1 00 shown in FIG.3A. FIG.4B is a cross- 
sectional view of the folding-type cellular phone 100 
shown in FIG.3B. FIG. 5 is a perspective view of thefold- 

25 ing-type cellular phone 1 00 shown in FIG.3B when dis- 
assembled. FIG. 6 is a perspective view of chassis and 
printed-board modules shown in FIG. 5. FIG.7 is a per- 
spective view of a chassis assembly incorporating the 
printed-board modules shown in FIG. 6. The folding-type 

30 cellular phone 1 00 is an example of a mobile terminal. 
[0045] The folding-type cellular phone 100 compris- 
es: an operation-key part 101 including input keys for 
inputting a telephone number, etc.; a liquid-crystal dis- 
play part 1 02 including a display for displaying a standby 

35 screen, and a dialed/received telephone number, etc.; 
and a hinge 1 03 couplingthe operation-key part 1 01 and 
the liquid-crystal display part 1 02. A battery pack 1 05 is 
attached to the undersurface of the operation-key part 
101. The folding-type cellular phone 100 is folded as 

40 shown in FIG.3A and FIG.4A when carried. When used 
to make a phone call or communicate, the folding-type 
cellular phone 1 00 is held by the user's hand 60 and is 
opened by the liquid-crystal display part 102 being re- 
volved, for example, manually around the hinge 103 as 

^5 shown in FIG.3B and FIG. 4B. 

[0046] A chassis assembly 110, as shown in FIG. 6 
and FIG.7, comprises an operation-key part chassis 1 20 
and a liquid-crystal display part chassis 130 combined 
together. The operation-key part chassis 120 and the 

50 liquid-crystal display part chassis 1 30 are die-cast com- 
ponents made of magnesium. The operation-key part 
chassis 1 20 comprises: a framo uniM 21 formed by four 
side frames 122 to 125 ; the frame unit 121 havingasub- 
stantially rectangular shape, such as a square; a ctrcu- 

55 lar-arc overhang portion 126 overhanging from the side 
frame 125 to the outside of the frame unit 121; and a 
plurality of flanges 127 jutting to the inside of the frame 
unit 1 21 . The inside of the frame unit 121 is an opening. 
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The liquid-crystal display part chassis 130, as does the 
operation-key part chassis 120, comprises: a frame unit 
131 formed by four side frames 132 to 135, the frame 
unit 131 having a substantially rectangular shape, such 
as a square; a circular-arc overhang portion 136 over- ' 5 
hanging from the side frame 135 to the outside of the 
frame unit 131; and a plurality of flanges 137 jutting to 
the inside of the frame unit 131 . The inside of the frame 
unit 131 is an opening. The overhang portions 126 and 
1 36 may have a shape other than the circular-arc, if the 10 
shape can form a hinge. 

[0047] As shown in FIG.7, the operation-key part 
chassis 120 and the liquid-crystal display part chassis 
130 are unified by combining the circular-arc overhang 
portion 126 and the circular-arc overhang portion 136 15 
and inserting two hinge modules 140 and 141 into the 
combined circular-arc overhang portions 126 and 136. 4 
The combined circular-arc overhang portions 126 and 
1 36, two auxiliary cover members 1 80 and 1 81 , and the 
two hinge modules 140 and 141 together form the hinge 20 
103. The hinge module 140 elastically holds the opera- 
tion-key part 101 closed. The hinge module 141 elasti- 
cally holds the operation-key part 101 opened. The 
hinge modules 140 and 141 form the axle of the hinge 
1 03. The substantially whole of the hinge 1 03 is made 25 
of magnesium. The reason why magnesium is selected 
as a substance is that., although magnesium is three 
times as heavy as synthetic resin, the magnesium is five 
times as strong as the synthetic resin, providing an in- 
creased mechanical strength without remarkably in- 30 
creasing a weight. 

[0048] As above, the chassis assembly 1 1 0 compris- 
es the operation-key part chassis 120 and the liquid- 
crystal display part chassis 1 30 coupled together by the 
hinge 103. 35 
[0049] A printed-board module 1 50 for the operation- 
key part 1 01 is smaller in size than the frame unit 1 21 , 
and has a keypad 1 55 in the form of a rubber plate, and 
a microphone 1 56, on the front. A printed-board module 
151 for the liquid-crystal display part 102 is smaller in 40 
size than the frame unit 131, and has a liquid-crystal 
display 1 52 and a speaker 1 53 on the front, and has an 
interior antenna 157 on the back. The printed-board 
module 150 and the printed-board module 151 are con- 
nected by a flexible cable 1 54 having a loop 1 54a in the 45 
middle. The loop 1 54a is contained within the hinge 1 03. 
[0050] A lower case-member 1 60 and an upper case- 
member 1 61 for the operation-key part 101 are larger in 
size than the frame unit 121, and are molded compo- 
nents made of synthetic resin. A lower case-member so 
1 70 and an upper case-member 1 71 for the liquid-crys- 
tal display part 1 02 are larger in size than the frame unit 
131, and are molded components made of synthetic res- 
in. 

[0051] The operation-key part 101 is assembled by: 55 
placing and temporarily fixing the printed-board module 
150 on the flanges 127 of the frame unit 121 of the op- 
eration-key part chassis 120; combining the lowercase- 



member 160 and the upper case-member 161 so as to 
cover the frame unit 121; and fixing the lower case- 
member 160 and the upper case-member 161 by 
screws 162. The frame unit 121 and the printed-board 
module 150 are screwed to each other. The frame unit 
121 is contained within the operation-key part 101. Each 
of key tops 1 55a is exposed from a corresponding open- 
ing 1 61 a of the case-member 1 61 . 
[0052] The liquid-crystal display part 102 is assem- 
bled by : placing and temporarily fixing the printed-board 
module 151 on the flanges 137 of the frame unit 131 of 
the liquid-crystal display part chassis 130; combining 
the lower case-member 1 70 and the upper case-mem- 
ber 1 71 so as to cover the frame unit 1 31 ; and fixing the 
lower case-member 1 70 and the upper case-member 
171 by screws 172. The frame unit 131 and the printed- 
board module 1 51 are screwed to each other. The frame 
unit 1 31 is contained within the liquid-crystal display part 
102. The liquid-crystal display 152 is exposed through 
a transparent window 171a of the upper case-member 
171 . The interior antenna 157 is placed in a space be- 
tween the printed-board module 151 and the lower 
case-member 170. 

[0053] The folding-type cellular phone 1 00 having the 
above-described structure has the following features. 

(1) The folding-type cellular phone 100 has the 
chassis assembly 110 made of magnesium as a 
frame so as to have a sufficient mechanical strength 
due to the chassis assembly 110. 

(2) The frame unit 1 2 1 is covered by the lower case- 
member 1 60 and the upper case-member 161, and 
the frame unit 131 is covered by the lower case- 
member 170 and the upper case-member 171 so 
that the frame unit 121 and the frame unit 131 are 
not exposed to the surface of the folding-type cel- 
lular phone 100. Therefore, in regard to the opera- 
tion-key part chassis 1 20 and the liquid-crystal dis- 
play part chassis 130 which are die-cast compo- 
nents made of magnesium, it does not matter 
whether defects are present on the surfaces of the 
frame unit 121 and the frame unit 131 . Therefore, 
after retrieving the operation-key part chassis 120 
or the liquid-crystal display part chassis 130 from a 
metal die in a manufacturing process thereof, the 
frame unit 121 or the frame unit 131 does not re- 
quire finishing steps for appearances, such as re- 
moving burrs and polishing the surface. The finish- 
ing steps for appearances only need to be conduct- 
ed for the circular-arc overhang portions 126 and 
1 36 which are exposed to the surface of the folding- 
typo cellular phone 1 00. This simplifies the finishing 
steps for appearances. Additionally, roughness of a 
surface generally stands out when the surface is 
flat, and does not stand out when the surface is 
curved. In the present embodiment, the circular-arc 
overhang portions 126 and 136 have curved surfac- 
es, and thus roughness of the surfaces does not 
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stand out. This further simplifies the finishing steps 
for appearances, and decreases the chance of 
yielding inferior products in appearance. Also, 
painting only needs to be conducted for the circular- 
arc overhang portions 1 26 and 1 36 and the vicinity 5 
thereof, not for the frame units 121 and 131. There- 
fore, the operation-key part chassis 1 20 and the liq- 
uid-crystal display part chassis 1 30 only require the 
simplified finishing steps, and are manufactured 
with a good yield rate. Consequently, the folding- w 
type cellular phone 1 00 can be manufactured more 
efficiently at a lower cost than a conventional fold- 
ing-type cellular phone. 

(3) Since the liquid-crystal display part chassis 1 30 
has a shape of the frame unit 1 31 that does not cov- is 
erthe interiorantenna 157, the liquid-crystal display 
part chassis 1 30 puts little influence on a property ' 

of the interior antenna 157. Also because the inte- 
rior antenna 1 57 is placed, not within the operation- 
key part 101, but within the liquid-crystal display 20 
part 102, the interior antenna 157 is least likely to 
be covered by the user's hand 60 in a key operation 
and other operations when used to make a phone 
call or communicate. Therefore, the folding-typo 
cellular phone 1 00 has a better property regarding 25 
the interior antenna 157 than a conventional fold- 
ing-type cellular phone. 

(4) The surfaces of the operation-key part 101 and 
the liquid-crystal display part 1 02 are formed by the 
lower case-members 160 and 170 and the upper 30 
case-members 161 and 171 which are molded com- 
ponents made of synthetic resin. Since such mold- 
ed components made of synthetic resin have good 
and precise appearances and are easy to be color- 
ed, the folding-type cellular phone 100 can have a 35 
good appearance. 

2. SECOND EMBODIMENT 

[0054] FIG.8A is a perspective view of a folding-type 40 
cellular phone 1 00A according to a second embodiment 
of the present invention when folded. FIG.8B is a per- 
spective view of the folding-type cellular phone 100A 
shown in FIG.8A when opened. FIG. 9 is a cross-sec- 
tional view of the folding-type cellular phone 100A -*5 
shown in FIG.8A. FIG. 10 is a perspective view of the 
folding-type cellular phone 100A shown in FIG. 8B when 
disassembled. FIG. 11 is a perspective view of chassis 
and printed-board modules shown in FIG. 10. FIG. 12 is 
a perspective view of a chassis assembly incorporating so 
the printed-board modules shown in FIG. 11. 
[0055] The folding-type cellular phone 100A has a 
structure different from the folding-type cellular phone 
1 00 shown in FIG.3A and FIG.3B mainly in regard to the 
chassis assembly 110. A chassis assembly 1 1 0A of the 55 
folding-type cellular phone 100A has a structure in 
which each of an operation-key part chassis and a liq- 
uid-crystal display part chassis unitarily has a shield 



board unit. Elements in FIG.8A to FIG. 12 that are iden- 
tical or equivalent to the elements shown in FIG.3A to 
FIG. 7 are referenced by the same reference marks. The 
folding-type cellular phone 100A comprises an opera- 
tion-key part 1 01 A and a liquid-crystal display part 1 02A 
coupled by the hinge 103. 

[0056] The chassis assembly 1 1 0A, as shown in FIG. 
8A to FIG. 12, comprises an operation-key part chassis 
120A and a liquid-crystal display part chassis 130A 
combined together. As shown in FIG. 11 , the operation- 
key part chassis 120A comprises: a frame unit 121 A 
formed by the four side frames 122 to 125 including a 
side frame 123A in place of the side frame 123 shown 
in FIG. 6; the circular-arc overhang portion 126 over- 
hanging from the side frame 125 to the outside of the 
frame unit 121 A; a plurality of the flanges 1 27 jutting to 
the inside of the frame unit 1 21 A; and a shield board unit 
1 28 lying across between the opposing side frames 1 22 
and 124 both extending in a longitudinal direction of the 
frame unit 121 A. The shield board unit 128 has approx- 
imately half the length of the frame unit 1 21 A in the lon- 
gitudinal direction, and is placed in the middle of the 
frame unit 1 21 A in the longitudinal direction. According- 
ly, an open window 129a is formed between the shield 
board unit 128 and the side frame 123A, and an open 
window 129b is formed between the shield board unit 
128 and the side frame 125. The side frame 123A has 
an opening 1 23Aa for an l/F connector 158. 
[0057] The liquid-crystal display part chassis 130A ; as ' 
does the operation-key part chassis 120A, comprises: 
the frame unit 131 formed by the four side frames 132 
to 1 35; the circular-arc overhang portion 1 36 overhang- 
ing from the side frame 135 to the outside of the frame 
unit 1 31 ; a plurality of the flanges 1 37 jutting to the inside 
of the frame unit 1 31 ; and a shield board unit 1 38 lying 
across between the opposing side frames 1 32 and 1 34 
both extending in a longitudinal direction of the frame 
unit 131 . The shield board unit 138 is placed in the mid- 
dle of the frame unit 131 in the longitudinal direction. 
Accordingly, an open window 139a is formed between 
the shield board unit 138 and the side frame 133, and 
an open window 139b is formed between the shield 
board unit 138 and the side frame 135. The chassis as- 
sembly 11 OA has the operation-key part chassis 120A 
and the liquid-crystal display part chassis 1 30A coupled 
by the hinge 103. 

[0058] A prinled-board module 150A has the l/F con- 
nector 1 58 and a jack 1 59 in addition to the structure of 
the printed-board module 150 shown in FIG. 6. 
[0059] As shown in FIG. 9 to FIG. 11 , the operation-key 
part 1 01 A is a structure in which the printed-board mod- 
ule 150A is placed and fixed on the frame unit 121 A of 
the operation-key part chassis 120A, and a lowercase- 
member 160A and the upper case-member 161 are 
fixed to the frame unit 121 A so as to cover the printed- 
board module 150A. The flanges 127 are electrically 
connected to a ground pattern (not shown in the figures) 
of the printed-board module 150A. The middle part of 
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the printed-board module 150A is covered by the shield 
board unit 128, and is contained and shielded in a space 
between the ground pattern (not shown in the figures) 
of the printed-board module 150A and the shield board 
unit 128. 

[0060] Likewise, as shown in FIG.9 to FIG.1 1 , the liq- 
uid-crystal display part 102A is a structure in which the 
printed-board module 151 is placed and fixed on the 
frame unit 131 of the liquid-crystal display part chassis 
130A, and the lower case-member 170 and the upper 
case-member 1 71 are fixed to the frame unit 1 31 so as 
to cover the printed-board module 151. The flanges 1 37 
are electrically connected to a ground pattern (not 
shown in the figures) of the printed-board module 151 . 
The middle part of the printed-board module 1 51 is cov- 
ered by the shield board unit 138, and is contained and 
shielded in a space between the ground pattern (not 4 
shown in the figures) of the printed-board module 151 
and the shield board unit 138. Itshould be noted that 
each of the shield board units 128 and 138 is preferred 
to have a shape matching a shape of the corresponding 
printed-board module, and accordingly, a position of 
each of the shield board units 1 28 and 1 38 is not limited 
to the middle of the frame unit. 

[0061] The folding-type cellular phone 100A having 
the above-described structure has the following feature 
in addition to the above-mentioned features of the fold- 
ing-type cellular phone 100. 

[0062] (1) Since the operation-key part chassis 120 A 
unitarily has the shield board unit 128, and the liquid- 
crystal display part chassis 1 30A unitarily has the shield 
board unit 138, independent shield boards covering the 
printed-board module 1 50A and the printed-board mod- 
ule 151 are unnecessary. 

3. THIRD EMBODIMENT 

[0063] FIG. 1 3A is a perspective view of a folding-type 
cellular phone 1 0OB according to a third embodiment of 
the present invention when folded. FIG.13B is a per- 
spective view of the folding-type cellular phone 100B 
shown in FIG.13A when opened. FIG. 14 is a cross-sec- 
tional view of the folding-type cellular phone 100B 
shown in FIG.13A. FIG. 15 is a perspective view of the 
folding-type cellular phone 100B shown in FIG.13B 
when disassembled. FIG. 16 is a perspective view of 
chassis and prinled-board modules shown in FIG. 15. 
FIG. 17 is a perspective view of a chassis assembly in- 
corporating the printed-board modules shown in FIG. 1 6. 
[0064] The folding-type cellular phone 100B has a 
structure in which an operation-key part chassis and a 
liquid-crystal display part chassis have smaller lengths 
than the above-mentioned embodiments so as to im- 
prove the property of the interior antenna 1 57. Thus, the 
folding-type cellular phone 100B has a structure differ- 
ent from the folding-type cellular phone 100 shown in 
FIG.3A and FIG.3B mainly in regard to the chassis as- 
sembly 110. A chassis assembly 11 0B of the folding- 



• type cellular phone 1 00B has a structure in which each 
of the operation-key part chassis and the liquid-crystal 
display part chassis has a smaller length than the print- 
ed-board module, and unitarily has the shield board unit. 
5 Elements in FIG.13A to FIG. 17 that are identical or 
equivalent to the elements shown in FIG.3A to FIG.7 
and FIG.8A to FIG. 12 are referenced by the same ref- 
erence marks. The folding-type cellular phone 100B 
comprises an operation-key part 1 01 B and a liquid-crys- 

10 tal display part 1 02B coupled by the hinge 103. 

[0065] The chassis assembly 1 1 0B, as shown in FIG. 
1 3A to FIG. 1 7, comprises an operation-key part chassis 
120B and a liquid-crystal display part chassis 130B 
combined together. The operation-key part chassis 

*s 120B comprises: a substantially rectangular frame unit 
121 B formed by four side frames 122B to 125B, the 
frame unit 1 21 B having a length L2 being approximately 
two thirds of a length L1 of the printed-board module 
150A; the circular-arc overhang portion 126 overhang- 

20 ing from the side frame 1 25B to the outside of the frame 
unit 121B; a plurality of the flanges 127 jutting to the 
inside of the frame unit 121 B; and the shield board unit 
128 covering approximately two thirds of the inside of 
the frame unit 121 B from the side frame 123B. 

25 [0066] The liquid-crystal display part chassis 130B, as 
does the operation-key part chassis 120B, comprises: 
a substantially rectangular frame unit 131 B formed by 
four side frames 1 32B to 1 35B, the frame unit 1 31 B hav- 
ing a length L4 being approximately two thirds of a 

30 length L3 of the printed-board module 1 51 ; the circular- 
arc overhang portion 136 overhanging from the side 
frame 1 35B to the outside of the frame unit 1 31 B; a plu- 
rality of the flanges 1 37 jutting to the inside of the frame 
unit 131 B; and the shield board unit 138 covering ap- 

35 proximately two thirds of the inside of the frame unit 
131 B from the side frame 133B. The chassis assembly 
11 0B has the operation-key part chassis 120B and the 
liquid-crystal display part chassis 130B coupled by the 
hinge 103. 

40 [0067] As shown in FIG.14 to FIG. 16, the operation- 
key part 101B is a structure in which the printed-board 
module 1 50A is placed and fixed on the frame unit 1 21 B 
of the operation-key part chassis 120B, and the lower 
case-member 160A and the upper case-member 161 

^5 are fixed to the frame unit 1 21 B so as to cover the print- 
ed-board module 1 50A. The flanges 1 27 are electrically 
connected to the ground patlern (not shown in the fig- 
ures) of the printed-board module 1 50A. The middle part 
of the printed-board module 150A is covered by the 

50 shield board unit 128, and is contained and shielded in 
a space between the ground pattern (not shown in the 
figures) of the printed-board module, 1 50A and the shield 
board unit 128. 

[0068] Likewise, as shown in FIG.14 to FIG.16, the 
55 liquid-crystal display part 102B is a structure in which 
the printed-board module 1 51 is placed and fixed on the 
frame unit 1 31 B of the liquid-crystal display part chassis 
130B, and the lower case-member 170 and the upper 
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case-member 171 are fixed to the frame unit 131B so 
as to cover the printed-board module 151. The flanges 
1 37 are electrically connected to the ground pattern (not 
shown in the figures) of the printed-board module 151. 
The middle part of the printed-board module 1 51 is cov- 5 
ered by the shield board unit 138, and is contained and 
shielded in a space between the ground pattern (not 
shown in the figures) of the printed-board module 151 
and the shield board unit 138. 

[0069] The folding-type cellular phone 100B having 10 
the above-described structure has the following feature 
in addition to the above-mentioned features of the fold- 
ing-type cellular phone 1 00 and the folding-type cellular 
phone 100A. 

[0070] (1 ) Since the length L4 of the liquid-crystal dis- ?5 
play part chassis 130B is smaller than the length L3 of 
the printed-board module 151, the interior antenna 157 ' 
is placed outside the liquid-crystal display part chassis 
130B. Thus, since the interior antenna 157 is placed 
away from the liquid-crystal display part chassis 1 30B, 20 
the interior antenna 157 is not influenced by the liquid- 
crystal display part chassis 1 30B. when the folding-type 
cellular phone 1 00B is opened so as to be used to make 
a phone call. When the folding-type cellular phone 10OB 
is folded so as to be carried along, since the operation- 25 
key part chassis 1 20B is shorter than the printed-board 
module 150A, the interior antenna 157 is placed away 
also from the operation-key part chassis 120B. There- 
fore, the interior antenna 157 is not influenced by the 
operation-key part chassis 120B either, when the fold- 30 
ing-type cellular phone 1 00B is folded. Hence, the fold- 
ing-type cellular phone 1 00B has an improved property 
regarding the interior antenna 157, compared with the 
folding-type cellular phone 100 shown in FIG.3A and 
FIG.3B. 35 

4. FOURTH EMBODIMENT 

[0071] FIG. 1 8A is a perspective view of a folding-type 
cellular phone 100C according to a fourth embodiment ^0 
of the present invention when folded. FIG.18B is a per- 
spective view of the folding-type cellular phone 100C 
shown in FIG.18A when opened. FIG. 19 is a cross-sec- 
tional view of the folding-type cellular phone 100C 
shown in FIG.18A. FIG. 20 is a perspective view of the 45 
folding-type cellular phone 100C shown in FIG.18B 
when disassembled. FIG. 21 is a perspective view of 
chassis and printed-board modules shown in FIG. 20. 
FIG. 22 is a perspective view of a chassis assembly in- 
corporating the printed-board modules shown in FIG. 21 . so 
[0072] The folding-type cellular phone 100C has a 
structure in which a liquid-crystal display part chassis 
has a smaller length than the above-mentioned first and 
second embodiments. That is, the folding-type cellular 
phone 1 00C comprises: the operation-key part 1 01 A of 55 
the folding-type cellular phone 100A shown in FIG.8A 
and FIG.8B; the liquid-crystal display part 102B of the 
folding-type cellular phone 100Bshown in FIG.13Aand 



FIG.13B; andthe hinge 103 coupling the operation-key 
part 1 01 A and the liquid-crystal display part 1 02B. Ele- 
ments in FIG.1 8A to FIG.22 that are identical or equiv- 
alent to the elements shown in FIG.8A to FIG. 12 and 
FIG.1 3A to FIG.1 7 are referenced by the same refer- 
ence marks. 

[0073] The interior antenna 1 57 is placed outside the 
liquid-crystal display part chassis 130B. Therefore, the 
folding-type cellular phone 100C has a good property 
regarding the interior antenna 157. 

5. FIFTH EMBODIMENT 

[0074] FIG .23 A is a perspective view of a folding-type 
cellular phone 1 00D according to a fifth embodiment of 
the present invention when folded. FIG.23B is a per- 
spective view of the folding-type cellular phone 100D 
shown in FIG.23A when opened. FIG. 24 is a perspec- 
tive view of the folding-type cellular phone 100D shown 
in FIG.23B when disassembled. FIG. 25 is a perspective 
view of chassis and printed-board modules shown in 
FIG. 24. FIG. 26 is a perspective view of a chassis as- 
sembly incorporating the printed-board modules shown 
in FIG. 25. 

[0075] The folding-type cellular phone 1 00D is a var- 
iation of the folding-type cellular phone 100 shown in 
FIG.3A and FIG.3B, and has a structure devised to deal 
with a static electricity in a user's body by utilizing an 
operation-key part chassis and a liquid-crystal display 
part chassis that are intrinsically used for reinforce- 
ments. Specifically, longitudinal side frames of the op- 
eration-key part chassis and the liquid-crystal display 
part chassis are exposed to the outside of the folding- 
type cellular phone 100D so as to discharge a static 
electricity in a user's body to a ground in the folding-type 
cellular phone 100D. 

[0076] The folding-type cellular phone 100D has a 
structure different from the folding-type cellular phone 
100 shown in FIG.3A and FIG.3B mainly in regard to the 
chassis assembly 110. A chassis assembly 110D com- 
prises an operation-key part chassis 1 20D and a liquid- 
crystal display part chassis 1 30D. A frame unit 121 D of 
the operation-key part chassis 120D includes ribs 
122Da and 124Da respectively formed along on the 
sides of side frames 122D and 124D extending in a lon- 
gitudinal direction of the frame unit 121 D. A frame unit 
131 D of the liquid-crystal display part chassis 130D in- 
cludes ribs 1 32Da and 1 34Da respectively formed along 
on the sides of side frames 132D and 134D extending 
in a longitudinal direction of the frame unit 131 D. Top 
portions of the ribs 122Da, 124Da, 132Da and 134Da 
have conductive surfaces formed by such a method as 
plating. 

[0077] An operation-key part 101D is a structure in 
which the printed-board module 1 50 is placed and fixed 
on the frame unit 121 D of the operation-key part chassis 
120D, and a lower case-member 160D and an upper 
case-member 1 61 D are fixed to the frame unit 1 21 D so 
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as to cover the printed-boarcl module 150. The flanges 
127 are contacted with a ground pattern (not shown in 
the figures) of the printed-board module 150, and the 
frame unit 121D and the ground pattern of the printed- 
board module 1 50 are electrically connected. The lower 5 
case-member 160D has long and shallow slits 160Da 
and 1 60Db on longitudinal sides thereof, the slits 1 60Da 
and 160Db fitting the ribs 122Da and 124Da, respec- 
tively. The upper case-member 1 61 D has long and shal- 
low slits 1 61 Da and 1 61 Db on longitudinal sides thereof, 10 
the slits 161 Da and 161Db fitting the ribs 122Da and 
124Da, respectively. The operation-key part 101D has 
the ribs 122Da and 124Da exposed substantially all 
along both sides thereof, as shown in FIG.23A and FIG. 
23B. 15 
[0078] An liquid-crystal display part 102D is a struc- 
ture in which the printed-board module 151 is placed * 
and fixed on the frame unit 131D of the operation-key 
part chassis 1 30D, and a lower case-member 1 70D and 
an upper case-member 1 71 D are fixed to the frame un it 20 
1 31 D so as to cover the printed-board module 151. The 
flanges 137 are contacted with the ground pattern (not 
shown in the figures) of the printed-board module 151, 
and the frame unit 131D and the. ground pattern of the 
printed-board module 151 are electrically connected. 25 
The lower case-member 170D has long and shallow 
slits 1 70Da and 1 70Db on longitudinal sides thereof, the 
slits 1 70Da and 1 70Db fitting the ribs 1 32Da and 1 34Da, 
respectively. The upper case-member 171D has long 
and shallow slits 171 Da and 1 71 Db on longitudinal sides 30 
thereof, the siits 1 71 Da and 1 71 Db fitting the ribs 1 32Da * 
and 134Da, respectively. The liquid-crystal display part 
1 02D has the ribs 1 32Da and 1 34Da exposed substan- 
tially all along both sides thereof, as shown in FIG.23A 
and FIG.23B. 35 
[0079] The folding-type cellular phone 100D having 
the above-described structure has the following fea- 
tures in addition to the above-mentioned features of the 
folding-type cellular phone 1 00. 

40 

(1) When a user holds the folding-type cellular 
phone 1 00D by hand, the user's hand contacts the 
ribs 122Da, 124Da, 132Da and 134Da first. There- 
by, when the user's body assumes a static electric- 
ity, the static electricity is discharged to the ground 45 
patterns (not shown in the figures) of the printed- 
board modules 150 and 151 via the frame units 

1 21 D and 131 D. This prevents a current of the static 
electricity from flowing through an electronic circuit 
of the printed-board modules 1 50 and 151, and thus so 
protects the electronic circuit of the printed-board 
modules 150 and 151 . 

(2) The ribs 122Da, 124Da and the ribs 132Da, 
134Da are exposed on both sides of the operation- 
key part 101D and the liquid-crystal display part 55 
102D, respectively, so as to become accents in 
terms of designing. Thus, the folding-type cellular 
phone 100D has a prominently good design. 



6. SIXTH EMBODIMENT 

[0080] FIG.27A is a perspective view of a folding-type 
cellular phone 1 00E according to a sixth embodiment of 
the present invention when folded. FIG.27B is a per- 
spective view of the folding-type cellular phone 100E 
shown in FIG.27A when opened. FIG.28A is a cross- 
sectional view- in a longitudinal direction of the folding- 
type cellular phone 1 00E shown in FIG.27A. FIG.28B is 
a cross-sectional view in a crosswise direction of the 
folding-type cellular phone 100E shown in FIG.27A. 
FIG.29 is a perspective view of the folding-type cellular 
phone 100E shown in FIG.27B when disassembled. 
FIG.30 is a perspective view of chassis and printed- 
board modules shown in FIG.29. FIG.31 is a perspective 
view of a chassis assembly incorporating the printed- 
board modules shown in FIG.30. 
[0081 ] The folding-type cellular phone 1 00E is anoth- 
er variation of the folding-type cellular phone 1 00 shown 
in FIG.3A and FIG.3B, and has a structure in which a 
chassis assembly has a minimum size. As shown in FIG. 
30 and FIG.31 , a chassis assembly 1 1 0E of the folding- 
type cellular phone 100E comprises an operation-key 
part chassis 1 20E and a liquid-crystal display part chas- 
sis 130E coupled by the hinge 103. 
[0082] The operation-key part chassis 1 20E compris- 
es: a substantially U-shaped frame unit 1 21 E formed by 
three side frames 122E, 124E and 125; the circular-arc 
overhang portion 126 overhanging from the side frame 
1 25 to the outside of the frame unit 1 21 E; and two flang- 
es 1 27E jutting from both comers of the frame unit 1 21 E 
to the inside thereof. The side frames 122E and 124E 
have a length L1 0 corresponding to the size of the flang- 
es 127E, and thus the side frames 122E and 124E are 
short. The flanges 1 27E with the length L1 0 support one 
end of a printed-board module 1 50E. Each of the flanges 
127E has a headed pin 127Ea. 
[0083] The liquid-crystal display part chassis 130 
comprises: a substantially U-shaped frame unit 131E 
formed by three side frames 132E, 134E and 135; the 
circular-arc overhang portion 136 overhanging from the 
side frame 135 to the outside of the frame unit 131E; 
and two flanges 137E jutting from both corners of the 
frame unit 131 E to the inside thereof. The side frames 
132E and 134E have a length L11 corresponding to the 
size of the flanges 137E, and thus the side frames 132E 
and 134E are short. The flanges 137E with the length 
L11 support one end of a printed-board module 151 E. 
Each of the flanges 137E has a headed pin 137Ea. 
[0084] As shown in FIG.2BA, FIG.28B, FIG.30 and 
FIG.31, one end of the printed-board module 150E is 
placed and fixed on the flanges 127E ; and each of the 
headed pins 127Ea is inserted into a notch 150Ea fixed 
by a head 1 27Eb. Likewise, one end of the printed-board 
module 1 51 E is placed and fixed on the flanges 137E, 
and each of the headed pins 137Ea is inserted into a 
notch 151 Ea fixed by a head 137Eb. An operation-key 
part 1 01 E has a structure in which the lower case-mem- 
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ber 160 and the upper case-member 161 are fixed to 
the substantially U-shaped frame unit 121 E together 
with the printed-board module 150E by screws on one 
end near the hinge 103, and the lower case-member 
1 60 and the upper case-member 161 are fixed to each 5 
other by screws with the printed-board module 150E 
therebetween on the other end far from the hinge 103. 
A liquid-crystal display part 102E has a structure in 
which the lower case-member 1 70 and the upper case- 
member 171 are fixed to the substantially U-shaped 10 
frame unit 1 31 E together with the printed-board module 
1 51 E by screws on one end nearthe hinge 1 03, and the 
lower case-member 170 and the upper case-member 
171 are fixed to each other by screws with the printed- 
board module 1 51 E therebetween on the other end far is 
from the hinge 103. The folding-type cellular phone 
100E comprises the operation-key part 101 E and the ' 
liquid-crystal display part 102E coupled by the hinge 
103. 

[0085] The folding-type cellular phone 100E includes 20 
the chassis assembly 11 0E having a minimum size. 
Therefore, the folding-type cellular phone 1O0E can be 
manufactured at a low cost, and has a little weight, com- 
pared to the folding-type cellular, phone 100 shown in 
FIG.3A and FIG.3B. At the same time, since the chassis 25 
assembly 11 0E includes the hinge 103 made of magne- 
sium, the folding-type cellular phone 100E has a suffi- 
cient mechanical strength. 

7. SEVENTH EMBODIMENT 30 

[0086] FIG.32A is a perspective view of a folding-type 
cellular phone 100F according to a seventh embodiment 
of the present invention when folded. FIG.32B is a per- 
spective view of the folding-type cellular phone 100F 35 
shown in FIG.32A when opened. F1G.33A is a perspec- 
tive view of the folding-type cellular phone 1 0OF shown 
in FIG.32A upside down. FIG.33B is a perspective view 
of the folding-type cellular phone 100F shown in FIG. 
32B upside down. FIG.33C is a perspective view of the *o 
folding-type cellular phone 100F shown in FIG.33B 
when further opened forcibly to 180°. FIG.34 is a per- 
spective view of the folding-type cellular phone 100F 
shown in FIG.32B when disassembled. FIG. 35 is a per- 
spective view of a body shownJn FIG.34 when disas- 4 $ 
sembled. FIG. 36 is a perspective view of a chassis as- 
sembly shown in FIG.35 when disassembled. FIG.37A 
is a cross-sectional view of the folding-type cellular 
phone 100F taken along a line A-A shown in FIG.32A. 
FIG.37B is across-sectional view of thefolding-typecel- so 
lular phone 100F taken along a line B-B shown in FIG. 
32A. FIG.38A is a partially cross-sectional view of the 
folding-type cellular phone 1 0OF around a hinge shown 
in FIG.32B. FIG.38B is a partially cross-sectional view 
of the folding-type cellular phone 1 0OF around the hinge 55 
shown in FIG.38A when further opened forcibly to 1 80°. 
FIG.38C is a plan view of a part around the hingeshown 
in FIG.3BB. 



[0087] The folding-type cellular phone 1 0OF is a var- 
iation of the folding-type cellular phone 100B shown in 
FIG.13A and FIG.13B, and comprises: a hinge and 
chassis being die-cast components made of magnesi- 
um; and case-members made of synthetic resin, the 
case-members having chassis-cover portions and 
hinge-cover portions, whereby the case-members 
made of synthetic resin cover the chassis and the hinge. 
The folding-type cellular phone 1 0OF is characterized in 
that the case-members made of synthetic resin cover 
not only the chassis but also the hinge. 
[0088] In order that the folding-type cellular phone 
100F has the above-mentioned structure in which the 
case-members made of synthetic resin cover not only 
the chassis but also the hinge, the case-members made 
of synthetic resin have a shape including the hinge-cov- 
er portions, and a chassis assembly has gaps between 
ring portions as unitary parts of one of the chassis and 
the other chassis, each of the gap having a width that 
allows in the hinge-cover portions. Additionally, in order 
not to spoil a design of the folding-type cellular phone 
100F, the ring portions as unitary parts of the chassis 
has a small diameter. 

[0089] The folding-type cellular phone 100F, as 
shown in FIG.32A, FIG.32B, FIG.33A to FIG.33C, FIG. 
37A ; FIG.37B and FIG.38A to FIG.38C, comprises: an 
operation-key body 101 F; a liquid-crystal display body 
102F; and a hinge 103F coupling the operation-key 
body 1 01 F and the liquid-crystal display body 1 02F The 
folding-type cellular phone 100F, as shown disassem- 
bled in FIG.34, has a body 200, lower case-members 
160Fand 170F made of synthetic resin, and uppercase- 
members 1 61 F and 1 71 F made of synthetic resin. 
Y1-Y2 is a longitudinal direction of the folding-type cel- 
lular phone 1 0OF. X1 -X2 is a widthwise direction of the 
folding-type cellular phone 1 0OF. 21 -Z2 is a perpendic- 
ular direction of the folding-type cellular phone 1 0OF. 
[0090] First, a description will be given of the body 
200. 

[0091] The body 200 comprises: an operation-key 
part 201 ; a liquid-crystal display part 202; and a hinge 
body 203 coupling the operation-key part 201 and the 
liquid-crystal display part 202. 

[0092] The body 200, as shown in FIG.35, has a chas- 
sis assembly 1 1 0F, an operation-key part printed-board 
module 150F, and a liquid-crystal display part printed- 
board module 151 F. 

[0093] The chassis assembly 11 OF, as shown in FIG. 
36, comprises: an operation-key part chassis 120F 
made of a die-cast magnesium; a liquid-crystal display 
part chassis 130F made of a die-cast magnesium; an 
axle module 210 incorporating a click-lock mechanism 
using a cam (not shown in the figures), and a spring (not 
shown in the figures) helping the folding-type cellular 
phone 100F to open; and an axle module 211 incorpo- 
rating an oil damper (not shown in the figures). 
[0094] The operation-key part chassis 120F has a 
chassis portion 220, and ring portions 221 and 222 pro- 
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jecting from both ends of an edge 220a of the chassis 
portion 220 in a direction Y1 . Between the ring portions 
221 and 222 is a space 223. 

[0095] The liquid-crystal display part chassis 130F 
has: a chassis portion 230; and a circular-arc surface 
231 , a ring portion 232, a ring portion 234, and a circular- 
arc surface 235 in this order from X2 to X1 on an edge 
230a of the chassis portion 230 in a direction Y2. 
[0096] When the operation-key part chassis 1 20F and 
the liquid-crystal display part chassis 130F are com- 
bined, the ring portion 232 is placed inside the ring por- 
tion 221 so that the ring portion 232 and the ring portion 
221 are rotatably coupled by the axle module 210 
pressed in from side X2, and the ring portion 234 is 
placed i nside the ring portion 222 so that the ring portion 
234 and the ring portion 222 are rotatably coupled by 
the axle module 211 pressed in from side X1. 
[0097] The hinge body 203 has the following struc- 
ture. The ring portion 221 and the ring portion 232 are 
rotatably coupled by the axle module 21 0 : and the ring 
portion 222 and the ring portion 234 are rotatably cou- 
pled by the axle module 211. As shown in FIG. 35 and 
FIG. 36, the ring portion 221 and the circular-arc surface 
231 oppose each other. The ring portion 232 and the 
edge 220a oppose each other. The ring portion 234 and 
the edge 220a oppose each other. The ring portion 222 
and the circular-arc surface 235 oppose each other. As 
shown in a cross-sectional view in FIG. 35, between the 
ring portion 221 and the circular-arc surface 231 is 
formed a gap 240 having a width w (approximately 1 
mm) that allows in hinge-cover portions of the case- 
members made of synthetic resin. Likewise, between 
the ring portion 232 and the edge 220a is formed a gap 
241 . Likewise, between the ring portion 234 and the 
edge 220a is formed a gap 242. Likewise, between the 
ring portion 222 and the circular-arc surface 235 is 
formed a gap 243. Each of the gaps 241 , 242 and 243 
has the same width as the gap 240. 
[0098] A space 244 is formed between the ring por- 
tions 232 and 234, and is used for arranging a flexible 
cable 154F. 

[0099] The hinge body 203 also has an end surface 
203a in a direction X2, and an end surface 203b in a 
direction X1 . 

[0100] The operation-key partprinted-board module 
150F and the liquid-crystal display part printed-board 
module 151 F are connected by the flexible cable 154F 
having a loop 154Fa in the middle. As in the third em- 
bodiment, the operation-key part printed-board module 
1 50F is fixed to the chassis portion 220, and the liquid- 
crystal display part printed-board module 151 F is fixed 
to the chassis portion 230. The loop 1 54Fa of the flexible 
cable 154F is contained in the above-mentioned space 
244 of the hinge body 203. 

[0101] The above-mentioned operation-key part 201 
is formed by the chassis portion 220 and the operation- 
key part printed-board module 150F. The above-men- 
tioned liquid-crystal display part 202 is formed by the 



chassis portion 230 and the liquid-crystal display part 
printed-board module 151 F. 

[0102] Next, a description will be given of the case- 
members made of synthetic resin. 
5 [0103] The lower case-member 1 60F and the upper 
case-member 161 F form a pair. The lower case-mem- 
ber 1 70F and the upper case-member 1 71 F form a pair. 
[0104] The lower case-member 160F and the upper 
case-member 1 61 F have: shallow box-shaped chassis- 
's cover portions 250 and 260 covering the operation-key 
part 201; semicircular-arc hinge-cover portions 251, 
252, 253, 261 , 262 and 263 extending from edges of the 
chassis-cover portions 250 and 260 in a direction Y1 ; 
and substantially semicircular hinge-cover portions 254, 
*s 255, 264 and 265 covering outer sides of the hinge-cov- 
er portions 251, 253, 261 and 263, respectively. The 
hinge-cover portions 254, 255, 264 and 265 adjoin the 
hinge-cover portions 251, 253, 261 and 263, respective- 
ly, to form a cap-like shape covering corners in a direc- 
20 tion Y1 of the lower case-member 1 60F and the upper 
case-member 161 F. The hinge-cover portions 251 and 
261 are combined to form a ring. The hinge-cover por- 
tions 252 and 262 are combined to form a ring. The 
hinge-cover portions 253 and 263 are combined to form 
25 a ring. 

[01 05] The chassis-cover portion 250 has a wall por- 
tion 256 formed on the edge in a direction Y1, the wall 
portion 256 being positioned within a X-2 plane. The wall 
portion 256 has a slit 257 formed near the bottom (in a 

30 direction Z2) thereof, the slit 257 extending in directions 
X1-X2, so that the wall portion 256 is easily bent in a 
direction Y2. That is, the wall portion 256 functions as a 
plate spring made of synthetic resin. 
[0106] The lower case-member 170F and the upper 

35 case-member 1 71 F have: shallow box-shaped chassis- 
cover portions 270 and 280 covering the liquid-crystal 
display part 202; and semicircular-arc hinge-cover por- 
tions 271, 272, 281 and 282 extending from edges of 
the chassis-cover portions 270 and 280 in a direction 

4£? Y1. The hinge-cover portions 271 and281 arecombined 
to form a ring. The hinge-cover portions 272 and 282 
are combined to form a ring. 

[0107] The chassis-cover portion 270 has a wall por- 
tion 273 formed on the edge in a direction Y2. The wall 

45 portion 273 has a curved shape so that a central part in 
directions X1-X2 thereof bulges in a direction Y2. 
[0108] Next, a description will be given of a state 
where the case-members 160R 170F, 161 F and 171F 
made of synthetic resin are mounted on the body 200. 

so First, a description will be given of the upper case-mem- 
ber 161 F being combined upon the lowercase-member 
160F. 

[0109] As shown in FIG.32A, FIG.32B, FIG.33A, FIG. 
33B : FIG.37A and FIG.38A, the chassis-cover portions 
55 250 and 260 cover the operation-key part 201. The 
hinge-cover portions 251 and 261 come in the above- 
mentioned gap 240 so that edges of the hinge-cover 
portions 251 and 261 meet each other to form a ring 
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shape covering the ring portion 221. The hinge-cover 
portions 253 and 263 come in the above-mentioned gap 
243 so that edges of the hinge-cover portions 253 and 
263 meet each other to form a ring shape covering the 
ring portion 222. The hinge-cover portions 252 and 262 5 
are in a part of the above-mentioned space 244 so that 
edges of the hinge-cover portions 252 and 262 meet 
each other to form a ring shape covering a portion 1 54Fb 
and a part of the loop 1 54Fa of the flexible cable 1 54F, 
the portion 1 54Fb being connected to the operation-key 10 
part printed-board module 150F 
[0110] The hinge-cover portions 254 and 264 meet 
each other so as to cover the end surface 203a of the 
hinge body 203 in a direction X2. The hinge-cover por- 
tions 255 and 265 meet each other so as to cover the 1$ 
end surface 203b of the hinge body 203 in a direction X1 . 
[01 1 1 ] Second, a description will be given of the upper* 
case-member 1 71 F being combined upon the lower 
case-member 1 70R 

[0112] As shown in FIG.32A, FIG.32B, FIG.33A, FIG. 20 
33B, FIG.37A and FIG.38A, the chassis-cover portions 
270 and 280 cover the liquid-crystal display part 202. 
The hinge-cover portions 272 and 282 come in the 
above-mentioned gap 242 so that edges of the hinge- 
cover portions 272 and 282 meet each other to form a 25 
ring shape covering the ring portion 234. The hinge-cov- 
er portions 271 and 281 come in the above-mentioned 
gap 241 and the other part of the above-mentioned 
space 244 so that edges of the hinge-cover portions 271 
and 281 meet each other to form a ring shape covering 30 
the ring portion 232 ; a portion 154Fc of the flexible cable 
154F, and a part of the loop 154Fa, the portion 154Fc 
being connected to the liquid-crystal display part print- 
ed-board module 151 F. 

[01 1 3] As described above, the case-members 1 60F, 35 
1 70F, 1 61 F and 1 71 F made of synthetic resin cover the 
whole of the body 200, i.e., the operation-key part 201, 
the liquid-crystal display part 202 and the hinge body 
203. 

[0114] The folding-type cellular phone 100F has the 40 
above-described structure in which the case-members 
1 60F, 1 70F, 1 61 F and 1 71 F made of synthetic resin cov- 
er not only the operation-key body 101 F and the liquid- 
crystal display body 102F but also the hinge 103F. 
[0115] When the folding-type cellular phone 100F is 
carried, the liquid-crystal display body 102F is closed to 
the operation-key body 1 01 F, as shown in FIG.32A, FIG. 
33A, FIG.37A and FIG.37B, and is locked closed by the 
click-lock mechanism (not shown in the figures) in the 
axle module 210. When the folding-type cellular phone so 
100F is used to make a phone call or communication, 
the liquid-crystal display body 1 02F is opened at approx- 
imately 160° from the operation-key body 101 F, as 
shown in FIG.32B, FIG.33B and FIG.38A, and is locked 
opened by the click-lock mechanism (not shown in the 55 
figures) in the axle module 210. The hinge 103F, cov- 
ered by the case-members 160F, 170F, 161 F and 171 F 
made of synthetic resin, moves properly without being 



impeded by the case-members 160F, 170F, 161F and 
171 F 

[0116] Next, a description will be given of a mecha- 
nism of the folding-type cellular phone 1 0OF that works 
when a strong force is accidentally put on the already 
opened folding-type cellular phone 1 0OF so as to further 
open the folding-type cellular phone 100F 
[0117] For example, when a heavy stuff, such as a 
bag, is put upon the folding-type cellular phone 100F 
that is already opened at approximately 160°, a strong 
force acts on the folding-type cellular phone 1 0OF so as 
to further open the folding-type cellular phone 100F to 
180°. 

[0118] When the folding-type cellular phone 100F is 
opened to be used to make a phone call or communica- 
tion, the wall portion 273 of the chassis-cover portion 
270 adjoins the wall portion 256 of the chassis-cover 
portion 250, as shown in FIG.38A. 
[0119] When the above-mentioned strong force acts 
on the folding-type cellular phone 1 0OF, the wall portion 
273 pushes the wall portion 256 in a direction Y2 so that 
the wall portion 256 is elastically bent in the direction Y2 
into a shape of a bow, as shown in FIG.33C, FIG.38B 
and FIG.38C, That is, the wall portion 256 is bent in the 
direction Y2 into a shape of a bow so that the folding- 
type cellular phone 1 0OF is forcibly opened to 1 80° . 
[0120] In the above example, when the heavy stuff, 
such as a bag, is removed from the folding-type cellular 
phone 100F, the wall portion 256 elastically bent in the 
shape of a bow returns to the original shape thereof so 
as to push back the wall portion 273. Thereby the fold- 
ing-type cellular phone 1 0OF is returned to the original 
state thereof, opening at approximately 160°. 
[0121] In this course, since the wall portion 256 has 
the slit 257, the wall portion 256 functions as a plate 
spring made of synthetic resin. Additionally, the wall por- 
tion 273 has a curved shape so that the central part 
thereof bulges in the direction Y2 to push the center of 
the wall portion 256. Thereby, the wall portion 256 is 
easily bent into the shape of a bow. It is noted that the 
wall portion 256 may have a structure not having the slit 
257. 

[0122] The folding-type cellular phone 100F having 
the above-described structure has the following fea- 
tures in addition to the above-mentioned features of the 
folding-type cellular phone 100B shown in FIG.l3Aand 
FIG.13B. 

(1)The case-members 160F, 170F, 161 F and 1 71 F 
made of synthetic resin cover not only the opera- 
tion-key part 201 and the liquid-crystal display part 
202 but also the hinge body 203 so as not to expose 
the hinge body 203 on the surface of the folding- 
type cellular phone 100F. Therefore, it does not 
matter whether the operation-key part chassis 120F 
and the liquid-crystal display part chassis 130F 
made of a die-cast magnesium have defects on the 
surfaces thereof. Therefore, the chassis 120F and 
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130F do not require the fipishing steps for appear- 
ances after being retrieved from a metal die. The 
chassis 120F and 130F do not need painting nei- 
ther. Therefore, the chassis 120F and 130F are 
manufactured with a good yield rate without requir- 
ing the finishing steps for appearances. Conse- 
quently, the folding-type cellular phone 100F is 
manufactured more efficiently at a lower cost than 
the folding-type cellular phone 100B shown in FIG. 
13Aand FIG.13B. 

(2) The hinge-cover portions 254 and 264 of the 
case-members 160F and 1 61 F cover the end sur- 
face 203a of the hinge body 203 : and the hinge-cov- 
er portions 255 and 265 of the case-members 1 60F 
and 1 61 F cover the end surface 203b of the hinge 
body 203. Therefore, a conventional cover exclu- 
sively used to cover an end surface of a hinge is* 
unnecessary. 

(3) The folding-type cellular phone 1 0OF can be ro- 
tated between approximately 160° (when used to 
make a phone call) and 1 80° (when forcibly opened 
further) by utilizing an elasticity of the wall portion 
256 of the lowercase-member 160F. Therefore, no 
mechanism needs to be incorporated into a hinge 
to enable the rotation. This simplifies the structure 
of a hinge. 

(4) Because of the simplified structure of a hinge 
mentioned just above, the hinge body 203 has a 
small diameterdas shown in FIG. 35. Therefore, al- 
though the case-members 160F, 170F, 161 F and 
1 71 F made of synthetic resin cover the hinge body 
203, a diameter including the hinge body 203 and 
the case-members 160F, 170F, 161 F and 171F is 
not increased due to the small diameter d of the 
hinge body 203. Therefore, the folding-type cellular 
phone 100F has a good design. 

[0123] Next, a description will be given of variations 
of the above-described mechanism of the folding-type 
cellular phone 1 0OF regarding the rotation between ap- 
proximately 1 60° (when used to make a phone call) and 
180° (when forcibly opened further). 
[0124] Each of the variations has a structure in which 
the wall portion 256 of the lower case-member 160F 
made of synthetic resin has an improved returning prop- 
erty. First to third variations are structures incorporating 
a plate-spring member. A fourth variation is a structure 
incorporating a compression coil spring. Fifth and sixth 
variations are structures incorporating another piece 
along with a spring. 

[FIRST VARIATION] 

[0125] As shown in FIG.39A, a U-shaped metal plate 
spring member 300 is incorporated inside of the wall 
portion 256 of the lower case-member 160F made of 
synthetic resin. When a force is applied to the folding- . 
type cellular phone 100F to forcibly open the folding- 



type cellular phone 100F, not only the wall portion 256 
is bent, but also the plate spring member 300 is de- 
formed, as shown in FIG.39B and FIG.39C. When the 
force is removed, the plate spring member 300 springs 
5 back so as to bring back the liquid-crystal display body 
102F to the position for making a phone call (approxi- 
mately 160° to the operation-key body 101 F). 

[SECOND VARIATION] 

10 

[0126] In place of the U-shaped metal plate spring 
member 300 of the above-mentioned first variation, a 
wave-shaped metal plate spring member 301 is incor- 
porated inside of the wall portion 256, as shown in FIG. 
is 40A. The plate spring member 301 is deformed as 
shown in FIG.40B and FIG.40C. 

(THIRD VARIATION] 

20 [0127] In place of the U-shaped metal plate spring 
member 300 of the above-mentioned first variation, a 
metal plate spring member 302 is incorporated inside of 
the wall portion 256, as shown in FIG.41A. The metal 
plate spring member 302 is long in directions X1 -X2, as 

25 shown in FIG.41 C. The plate spring member 302 is de- 
formed as shown in FIG.41 B and FIG.41 C. 

[FOURTH VARIATION] 

30 [0128] In place of the U-shaped metal plate spring 
member 300 of the above-mentioned first variation, a 
compression coil spring 303 is incorporated inside of the 
wall portion 256 : as shown in FIG.42A. The compres- 
sion coil spring 303 is deformed as shown in FIG.42B 

35 and FIG.42C. 

[FIFTH VARIATION] 

[0129] As shown in FIG.43A, a knob 305 is incorpo- 

^0 rated in an opening formed in the wall portion 256, and 
a compression coil spring 306 is incorporated inside of 
the wall portion 256. The compression coil spring 306 
presses the knob 305 in a direction Y1 so that the knob 
305 protrudes from the wall portion 256. 

45 [0130] When the folding-type cellular phone 100F is 
opened to be used to make a phone call, an edge of the 
liquid-crystal display body 102F (the wall portion 273) 
contacts the knob 305. When a force is applied to the 
folding-type cellular phone 100F to forcibly open the 

50 folding-type cellular phone 1 0OF, the knob 305 is pushed 
in a direction Y2, as shown in FIG.43B and FIG.43C, so 
as compress the compression coil spring 306. When the 
force is removed, the compression coil spring 306 
springs back so as to bring back the liquid-crystal dis- 

55 play body 1 02F to the position for making a phone call 
(approximately 160° to the operation-key body 101 F). 
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[SIXTH VARIATION] 

[0131] In place of the compression coil spring 306 of 
the above-mentioned fifth variation, a plate spring mem- 
ber 307 is incorporated inside of the wall portion 256, as 5 
shown in FIG.44A. The plate spring member 307 is de- 
formed as shown in FIG.44B and FIG.44C. 
[0132] It should be noted that, besides the above- 
mentioned structures, the wall portion 273 of the lower 
case-member 170F may undergo an elastic defomna- 10 
tion. Additionally, both of the wall portion 256 of the lower 
case-member 1 60F and the wall portion 273 of the lower 
case-member 1 70F may be deformed elastically. 
[0133] It should also be noted that, in the above-de- 
scribed embodiments, the chassis assembly 110 and ^ 
110A-110F may be made of other metais than magne- 
sium, such as aluminum. ' 2. 
[0134] The present invention is not limited to the spe- 
cifically disclosed embodiments, and variations and 
modifications may be made without departing from the 20 
scope of the present invention. 

[0135] The present application is based on Japanese 

priority applications No. 2000-1 18666 filed on April 19, 

2000 and No.2000-270732 filed on September 6, 2000, 

the entire contents of which are hereby incorporated by 25 3. 

reference. 

Claims 

30 

1 . A folding-type mobile terminal (1 00) comprising: 

a first body (101) having a first printed-board 
module (1 50) inside thereof and having an input 
unit (155) on a surface of the first body; 35 
a second body (1 02) having a second printed- 4. 
board module (151) inside thereof and having 
a display unit (152) on a surface of the second 
body; and 

a hinge (103) coupling said first body and said *o 
second body so that the folding-type mobile ter- 
minal is capable of being folded, 

characterized in that: 

said hinge is made of a metal; 
a first metal chassis (120) is incorporated into 
said first body, the first metal chassis extending 
from said hinge; 

a second metal chassis (130) is incorporated so 
into said second body, the second metal chas- 
sis extending from said hinge; 6. 
said first body has said first printed-board mod- 
ule fixed to said first metal chassis, a first upper 
case-member (161) fixed to said first metal 55 
chassis, and a first lower case-member (160) 
fixed to said first metal chassis so that said first 
upper case-member and said first lower case- 



membertogethercoversaid first metal chassis, 
the first upper case-member and the first lower 
case-member being made of a synthetic resin; 
and 

said second body has said second printed- 
board module fixed to said second metal chas- 
sis, a second upper case-member (171) fixed 
to said second metal chassis, and a second 
lower case-member ( 1 70) fixed to said second 
metal chassis so that said second upper case- 
member and said second lower case-member 
together cover said second metal chassis, the 
second upper case-member and the second 
lower case-member being made of a synthetic 
resin. 

The folding-type mobile terminal (1 00A) as claimed 
in claim 1 , characterized in that said first metal 
chassis (120A) has a first shield board unit (128) 
covering said first printed-board module (150A), 
and said second metal chassis (1 30A) has a second 
shield board unit (129) covering said second print- 
ed-board module (151). 

The folding-type mobile terminal (1 00B) as claimed 
in claim 1, characterized in that the folding-type 
mobile terminal further comprises an interior anten- 
na (157), said first metal chassis (120B) has a 
length smaller than said first printed-board module 
(1 50A), and said second metal chassis (1 30B) has 
a length smaller than said second printed-board 
module (1 51 ) so that said interior antenna is provid- 
ed outside said second metal chassis in said sec- 
ond body (102B). 

The folding-type mobile terminal (1 00C) as claimed 
in claim 1, characterized in that the folding-type 
mobile terminal further comprises an interior anten- 
na (157), andsaid second metal chassis (130B) has 
a length smaller than said second printed-board 
module (151) so that said interior antenna is provid- 
ed outside said second metal chassis in said sec- 
ond body (102B). 

The folding-type mobile terminal (1 00D) as claimed 
in claim 1 , characterized In that at least one of said 
first metal chassis (120D) and said second metal 
chassis (130D) has a rib (122Da, 124Da, 132Da, 
134Da) exposed on a side of one of said first body 
(1 01 D) and said second body (1 02D). 

A folding-type mobile terminal (J 00) comprising: 

a first metal member (120) having components 
providing functions of a mobile terminal fixed 
thereto; 

a second metal member (130) having compo- 
nents providing functions of a mobile terminal 
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fixed thereto; and 8. 
a hinge unit (103) coupling said first metal 
member and said second metal memberso that 
said first metal member and said second metal 
member are capable of being rotated relative 5 
to each other with the hinge unit as an axis, the 
hinge unit being formed by a first edge portion 
(1 26) of said first metal member, a second edge 
portion (136) of said second metal memberand 
an axle (140, 141) passed through a space in 10 
said first edge portion and a space in said sec- 
ond edge portion, 

characterized in that: 

resin members (160, 161, 170, 171) are pro- is 
vided on both surfaces of said first metal member 
and said second metal member so as to cover said 
first metal memberand said second metal member 
except said first edge portion and said second edge 
portion. 20 

A folding-type mobile terminal (100F) comprising: 

a first metal member (120F) having compo- 
nents providing functions of a mobile terminal 25 
fixed thereto; 

a second metal member (1 30F) having compo- 
nents providing functions of a mobile terminal 
fixed thereto; and 

a hinge unit (203) coupling said first metal 30 
member and said second metal memberso that 
said first metal member and said second metal 
member are capable of being rotated relative 
to each other with the hinge unit as an axis, the 
hinge unit being formed by a first edge portion 35 
(221 , 222) of said first metal member, a second 
edge portion (232, 234) of said second metal 
member and an axle (210,211) passed through 
a space in said first edge portion and a space 9. 
in said second edge portion, 40 

characterized in that: 

first synthetic resin members (160F, 161 F) are 
provided on both surfaces of said first metal *s 
member so as to cover said first metal member; 
second synthetic resin members (170F 171F) 
are provided on both surfaces of said second 
metal member so as to cover said second metal 
member; and so 
said first synthetic resin members include a 
cover portion (251, 252, 253, 261, 262, 263) 
partially covering a part of said hinge unit 
formed by said first edge portion, and said sec- 
ond synthetic resin members include a cover 55 
portion (271 , 272, 281, 282) partially covering 
a part of said hinge unit formed by said second 
edge portion. 



A folding-type mobile terminal (100F) comprising: 

a first metal member (120F) having compo- 
nents providing functions of a mobile terminal 
fixed thereto; 

a second metal member (1 30F) having compo- 
nents providing functions of a mobile terminal 
fixed thereto; and 

a hinge unit (203) coupling said first metal 
member and said second metal member so that 
said first metal member and said second metal 
member are capable of being rotated relative 
to each other with the hinge unit as an axis, the 
hinge unit being formed by a first edge portion 
(221 , 222) of said first metal member, a second 
edge portion (232, 234) of said second metal 
memberand an axle (21 0, 211 ) passed through 
a space in said first edge portion and a space 
in said second edge portion, 

characterized in that: 

first synthetic resin members (160F 161F) are 
provided on both surfaces of said first metal 
memberso as to cover said first metal member; 
second synthetic resin members (170F, 171F) 
are provided on both surfaces of said second 
metal memberso as to cover said second metal 
member; and 

said first synthetic resin members include a 
cover portion (251 , 252, "253, 261 , 262, 263) 
wholly covering a part of said hinge unit formed 
by said first edge portion, and said second syn- 
thetic resin members include a cover portion 
(271 , 272, 281 , 282) wholly covering a part of 
said hinge unit formed by said second edge 
portion. 

A folding-type mobile terminal (100F) comprising: 

a first body (101 F) having a first printed-board 
module (150F) inside thereof and having an in- 
put unit (1 55) on a surface of the first body; 
a second body (1 02F) having a second printed- 
board module (1 51 F) inside thereof and having 
a display unit (1 52) on a surface of the second 
body; and 

a hinge (1 03 F) coupling said first body and said 
second body so that the folding-type mobile ter- 
minal is capable of being folded, 

characterized in that: 

said hinge is made of a metal; 
a first metal chassis (1 20F) is incorporated into 
said first body, the first metal chassis extending 
from said hinge; 

a second metal chassis (130F) is incorporated 
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into said second body, the second metal chas- 
sis extending from said hinge; 
said first body has said first printed-board mod- 
ule fixed to said first metal chassis, a first upper 
case-member (161F) fixed to said first metal 5 
chassis, and a first lower case-member (1 60F) 
fixed to said first metal chassis so that said first 
upper case-member and said first lower case- 
member together cover the whole of said first 
metal chassis and a part of said hinge, the first 10 
upper case-member and the first lower case- 
member being made of a synthetic resin, the 
first upper case-member having a first upper 
chassis-cover portion (260) and a first upper 
hinge-cover portion (261 , 262, 263) extending is 
from the first upper chassis-cover portion, and 
the first lower case-member having a first lower ' 
chassis-cover portion (250) and a first lower 
hinge-cover portion (251, 252, 253) extending 
from the first lower chassis-cover portion so 20 
that the first upper chassis-cover portion and 
the first lower chassis-cover portion together 
cover the whole of said first metal chassis, and 
the first upper hinge-cover portion and the first 
lower hinge-cover portion together cover the 25 
part of said hinge; and 

said second body has said second printed- 
board module fixed to said second metal chas- 
sis, a second upper case-member (1 71 F) fixed 
to said second metal chassis, and a second 30 
lower case-member (170F) fixed to said sec- • 
ond metal chassis so that said second upper 
case-member and said second lower case- 
member together cover the whole of said sec- 
ond metal chassis and the other part of said 35 
hinge, the second uppercase-member and the 
second lower case-member being made of a 
synthetic resin, the second upper case-mem- 
ber having a second upper chassis-cover por- 
tion (280) and a second upper hinge-cover por- -to 
tion (281, 282) extending from the second up- 
per chassis-cover portion, and the second low- 
■ er case-member having a second lower chas- 
sis-cover portion (270) and a second lower 
hinge-cover portion (27.1 , 272) extending from -*s 
the second lower chassis-cover portion so that 
Ihe second upper chassis-cover portion and the 
second lower chassis-cover portion together 
cover the whole of said second metal chassis, 
and the second upper hinge-cover portion and 50 
the second lower hinge-cover portion together 
cover the other part of said hinge. 

The folding-type mobile terminal (100F) as claimed 
in claim 9, characterized in that a second edge 55 
portion of said second lower chassis-cover portion 
(270) near to said second lower hinge-cover portion 
(271, 272) adjoins a first edge portion of said first 



lower chassis-cover portion (250) near to said first 
lower hinge-cover portion (251, 252, 253) when 
said first body (1 01 F) and said second body (102F) 
are opened to positions for making a communica- 
tion, and 

at least one of said first edge portion and said 
second edge portion is formed as a wall (256, 273) 
undergoing an elastic deformation from an original 
shape thereof when being pushed so that, when a 
pushing force acts on said first body and said sec- 
ond body so as to open said first body and said sec- 
ond body further, said first body and said second 
body are opened further by said wall undergoing an 
elastic deformation, and when the pushing force is 
removed, said first body and said second body are 
returned to said positions for making a communica- 
tion by said wall returning to said original shape. 

1 1 . The folding-type mobile terminal (1 OOF) as claimed 
in claim 10, characterized by further comprising a 
spring member (300, 301, 302, 303, 306, 307) in- 
corporated inside of said wall (256, 273). 

12. The folding-type mobile terminal (100E) as claimed 
in claim 1, characterized in that said first metal 
chassis (120E) has a length supporting an end por- 
tion of said first printed-board module (150E), and 
said second metal chassis (1 30E) has a length sup- 
porting an end portion of said second printed-board 
module (151E). 

13. The folding-type mobile terminal (100F) as claimed 
in claim 9, characterized in that said first upper 
hinge-cover portion (261, 262, 263) has an upper 
sidewall (264, 265) covering a part of a side-end 
surface (203a, 203b) of said hinge (1 03F), and said 
first lower hinge-cover portion (251, 252, 253) has 
a lower sidewall (254, 255) covering the other part 
of said side-end surface of said hinge so that said 
upper sidewall and said lower sidewall cover said 
side-end surface of said hinge. 
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